Questions-asking Strategies of Aphasic and Normal Subjects by Harvey, Sharla Rae
Portland State University
PDXScholar
Dissertations and Theses Dissertations and Theses
2-7-1994
Questions-asking Strategies of Aphasic and Normal Subjects
Sharla Rae Harvey
Portland State University
Let us know how access to this document benefits you.
Follow this and additional works at: https://pdxscholar.library.pdx.edu/open_access_etds
Part of the Speech and Rhetorical Studies Commons
This Thesis is brought to you for free and open access. It has been accepted for inclusion in Dissertations and Theses by an authorized administrator of
PDXScholar. For more information, please contact pdxscholar@pdx.edu.
Recommended Citation
Harvey, Sharla Rae, "Questions-asking Strategies of Aphasic and Normal Subjects" (1994). Dissertations and Theses. Paper 4850.
10.15760/etd.6726
THESIS APPROVAL 
The abstract and thesis of Sharla Rae Harvey for the Master 
of Science in Speech Communication: Speech and Hearing 
Science were presented February 7, 1994, and accepted by the 
thesis committee and the department. 
COMMITTEE APPROVALS: 
Mary G~~'slon-Brannan, Chair 
Robert c. Marshall 
[av 
DEPARTMENT APPROVAL: 
************************************************************ 
ACCEPTED FOR PORTLAND STATE UNIVERSITY BY THE LIBRARY 
by on 31 /tt£W-<!A/ /99'% 
ABSTRACT 
An abstract of the thesis of Sharla Rae Harvey for the 
Master of Science in Speech Communication: Speech and 
Hearing Science presented February 7, 1994. 
Title: Question-Asking Strategies of Aphasic and Normal 
Subjects. 
Problem-solving abilities of individuals with aphasia 
have received limited attention in their assessment and 
remediation. At this time, there is substantially more 
information available on the linguistic performance of 
persons with aphasia than on their cognitive processing 
performance. Assessment of problem-solving abilities in 
this population has typically used tasks with low verbal 
loadings. However, both linguistic and cognitive competence 
are required for effective communication and activities of 
daily life. 
The purpose of the present study was to determine if 
mild-to-moderate subjects with aphasia differed in their 
question-asking strategies as compared with normal subjects. 
A modification of Mosher and Hornsby's (1966) Twenty 
Questions task was used. The Twenty Questions task is 
considered a verbal problem-solving task that requires a 
cognitive strategy. 
Subjects were 12 adults with mild-to-moderate aphasia 
recruited from the out-patient intervention groups at the 
Portland Veterans Affairs Medical Center and 12 non-brain-
injured adult controls from the Portland community. The 
experimental task required subjects to ask "yes" or "no" 
questions to identify a target item that the examiner was 
thinking of in a JO-picture array. Items in the array were 
selected from common categories of transpor~ation, 
furniture, tools, animals, foods, and clothing. Subjects 
were told that the object of the "game" was to use as few 
questions as possible to guess the item the examiner was 
thinking of. Subjects were administered the experimental 
task three times. 
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Aphasic subjects were found to be significantly 
impaired in their use of question-asking strategies. They 
needed significantly more questions to identify target items 
than the normal controls. Their question-asking strategies 
used significantly fewer and less efficient constraint-
seeking questions than normal subjects. Some aphasic 
subjects used no constraint-seeking questions at all, but 
only hypothesis-scanning questions that targeted only one 
item. These results are consistent with the question-asking 
strategies of other brain-injured populations as assessed by 
the Twenty Questions task. Results suggested that 
individuals with aphasia may have cognitive difficulties in 
addition to their specific linguistic impairments. 
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CHAPTER I 
INTRODUCTION AND PURPOSE STATEMENT 
Introduction 
Historically clinical aphasiologists have separated 
cognition and language in their definitions of aphasia 
(Rosenbek, 1982). This separation is clearly evident in the 
early definitions of aphasia from the field's "clinical 
giants" such as Schuell (Schuell, Jenkins, & Jiminez-Pabon, 
1964), Eisenson (1973), and Darley (1982) who omitted 
cognitive deficits from their definitions of aphasia. The 
tendency to separate language from cognition has caused 
those responsible for the long-term management of aphasic 
persons (e.g., speech-language pathologists) to focus 
evaluation and treatment on the linguistic aspects of the 
disorder, that is, semantics, morphology, syntax, and 
phonology. 
The need to separate language and cognition has 
lessened within the past 20 years as aphasia became an area 
of intense focus for neurobehavioral scientists from several 
disciplines (psychology, cognitive psychology, cognitive 
neuropsychology, linguistics, behavioral neurology, computer 
science, and speech-language pathology). For example, 
Martin (1981) and Brown (1972, 1977) described cognition in 
such a way that inextricably binds it to language. Wepman 
(1976) considered aphasia as an impairment of thought 
processing and suggested that treatment focus on 
embellishment of thought rather than specific linguistic 
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elements. This point of view was articulated in a 1988 
position paper of the American Speech-Language-Hearing 
Association advocating for involvement of speech-language 
pathologists in the management of traumatically brain-
injured patients. In this paper, the terms communication 
and cognition were hyphenated (e.g., cognitive-
communicative) to stress the duality of function of language 
and cognition. 
The interdependency of language and cognition suggests 
that cognitive deficits are central to aphasia as suggested 
by Wepman (1976) and others (Brown, 1977; Davis, 1989; 
Goldstein, 1948). Cognition, according to Neisser (1967), 
refers to "all the processes by which sensory input is 
transformed, reduced, elaborated, stored, retrieved and 
used" (p.4). Cognitive scientists regard information 
processing as the activity of the human mind, and cognition 
is the term used to refer to the mind. This point of view 
considers the person with aphasia as having faulty 
information processing that can be illustrated in a variety 
of tasks (Brookshire, 1978). For example, language 
comprehension can be viewed as a system for using 
information, and thus examined as a cognitive function 
(Davis, 1993). 
Assessment and treatment of persons with aphasia 
implicates two broad aspects of cognition, that is, 
knowledge and processing. According to Davis (1993), 
knowledge is a person's store of information. Knowledge of 
language, also termed linguistic competence, involves 
information about sentence (syntax), sound (phonology) and 
word (morphology) structure, and word meaning (semantics). 
The second aspect of cognition is processing, which relates 
to performance or efficiency. Tasks employed to assess 
processing capabilities of persons who are brain-injured 
implicate problem solving, evaluative judgement, divergent 
thinking, and other executive functions, such as goal 
direction, planning, and self-regulation (Chapey, 1986; 
Lezak, 1989). 
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At this time, there is substantially more information 
available on linguistic performance of persons with aphasia 
than on their cognitive processing performance. Two 
approaches have been taken in studies of cognitive functions 
in aphasia. One has been to rely on aphasic clients' 
responses to standardized tests such as the Wechsler Adult 
Intelligence Scale (WAIS; Wechsler, 1955) (Salvatore, 
Blackwood, & Sachdev, 1981), the Wechsler Memory Scale 
(Wolfe, Florance, Mendelowitz, & Evans, 1981), or selected 
WAIS subtests (Ulatowska, Macaluso-Haynes, & North, 1980). 
This approach poses some problems because of the high 
"verbal loading" (Brookshire, 1978) on traditional measures 
of intelligence and the fact that some patients with aphasia 
are penalized because of the need to respond verbally, to 
process standardized auditorily presented instructions, and 
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to respond within set time limits. 
A second approach to the assessment of cognitive 
processing in aphasia has been to use instruments with fewer 
verbal demands. Tests such as the Tower of Hanoi (Prescott, 
Loverso, & Selinger, 1984), Coloured Progressive Matrices 
(Raven, 1968), Wisconsin Card Sorting Test (WCST) (Grant & 
Berg, 1948), and Memory for Designs Test (Graham & Kendall, 
1960) permit the examiner to assess functions such as 
problem solving, abstract reasoning, attention/flexibility, 
and memory, without requiring the patient to verbalize. 
While these measures provide information about the cognitive 
functioning of aphasic individuals, they are of limited 
value to client and clinician who are usually more concerned 
with impaired problem-solving abilities and their impact on 
activities of daily living. 
Recently, the Twenty Questions task (Mosher & Hornsby, 
1966) has been used to examine the problem-solving abilities 
of normal and brain-injured subjects (Goldstein & Levin, 
1991; Levin et al., 1993), normal subjects in different age 
groups (Denney & Denney, 1973; Denney, Jones, & Krigel, 
(1979), and normal and detoxified long-term alcoholic 
subjects (Laine & Butters, 1982). This task requires the 
subject to ask "yes" and "no" questions to identify which 
item an examiner is thinking of in an array of 42 pictures 
belonging to different categories (e.g., animals, foods, 
clothing). Studies with the task have shown that the most 
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efficient means of identifying the target item is to use 
constraint-seeking questions (questions that refer to two or 
more items in the array) to eliminate systematically items 
from consideration. The Twenty Questions task meets the 
criterion as a cognitive or performance assessment tool 
because it requires the subject to problem solve. However, 
it also has advantages for use with clients with aphasia 
because it limits the verbal demands placed on the subjects 
by limiting requirements to the asking of "yes" and "no" 
questions. Further, it is a task based in a familiar parlor 
game that is easily understood by subjects and viewed as 
having some application to their daily life functions. 
Statement of Purpose 
The purpose of this study was to compare the question-
asking skills of moderate-to-mildly impaired adults who have 
aphasia with normal adult controls using the Twenty 
Questions task. The null hypothesis for the study was that 
adults with moderate-to-mild aphasia are not significantly 
impaired in question-asking skills when compared with adult 
control subjects. Specifically, the study sought answers to 
the following questions: 
1. Do aphasic and normal subjects differ 
significantly in the number of questions needed to 
solve the Twenty Questions task? 
2. Do aphasic and normal subjects differ 
significantly in the types of questions used to 
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solve the Twenty Questions task? 
3. Do aphasic and normal subjects differ 
significantly in their improvement across 
successive administrations of the Twenty Questions 
task? 
Definition of Terms 
Analytical competence is the ability to isolate, 
identify, and compare individual attributes of items or 
concepts (Cohen, Kelter & Woll, 1980). 
Aphasia is an impairment of the acquired ability to use 
and/or comprehend language (Wepman, 1976). 
Broca's aphasia, also known as non-fluent or motor 
aphasia, is primarily a deficit in language output, 
characterized by awkward, laborious articulation and 
telegraphic or agrammatic speech, which is composed 
primarily of substantive words without modifiers. In 
general, auditory comprehension is relatively preserved in 
this type of aphasia (Kertesz, 1979). 
Cognition is "the use of the five mental operations: 
cognition (recognition, understanding, comprehension), 
memory, convergent thinking, divergent thinking, and 
evaluative thinking or judgement" (Chapey, 1986, p. 223). 
Conceptual ability or concept formation is the ability 
to form a concept of a class of given items and to 
discriminate between the items that belong to the class and 
those that do not belong (Hamsher, 1981). 
Convergent thinking is "the generation of logical 
conclusions from given information," in order to deduce or 
infer the correct answer to a problem (Chapey, 1986, p. 
218). 
Divergent thinking is "the generation of logical 
alternatives from given information," or the generation of 
logical possibilities (Chapey, 1986, p.218). 
Executive functions are the processes of focusing 
sustained attention, generating novel responses, planning 
(setting goals), organizing, initiating or inhibiting 
responses, and evaluating and adjusting behavior (Burns, 
Cook, & Ylvisaker, 1988; Glosser & Goodglass, 1990; Kay, 
1986). 
Global aphasia is an expressive and receptive language 
deficit characterized by minimal language output, usually 
only stereotypic utterances, and severely compromised 
auditory comprehension (Kertesz, 1979). 
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Mild aphasia is a language processing deficit secondary 
to small cortical or subcortical lesions. This deficit may 
not be observable or measurable by standardized testing, but 
"sufficiently handicapping" to interfere with the client's 
social control (Marshall, 1993, p. 31). 
Nonverbal cognitive tasks are those cognitive tasks 
that can be performed without internal or external language 
mediation (Eisenson, 1973). 
Paragrammatic errors consist of omissions or 
substitutions in syntax, usually with functional words such 
as articles, prepositions, and conjunctions (Eisenson, 
1973). 
Paraphasic errors are substitutions of unintended 
morphemes, syllables, or words, in spoken or written 
language output (Eisenson, 1973). 
Problem solving is a behavioral process "which (a) 
makes available a variety of potentially effective response 
alternatives for dealing with the problematic situation and 
(b) increases the probability of selecting the most 
effective response from among these various alternatives'' 
(D'Zurilla & Goldfried, 1971, p. 108). 
Wernicke's aphasia, also known as fluent or sensory 
aphasia is a deficit in language comprehension, with speech 
output being fluent, but paraphasic and paragrammatic, with 
substitutions in lexicon (Kertesz, 1979). 
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CHAPTER II 
REVIEW OF THE LITERATURE 
This chapter contains an overview of the relationship 
of language and cognition, followed by a review of 
procedures employed in the assessment of cognitive abilities 
of individuals with aphasia. The conclusion is a summary of 
research using the Twenty Questions task (Mosher & Hornsby, 
1966). 
Language and Cognition 
A reciprocal or interdependent relationship of language 
and cognition has been considered by several writers. One 
of the first was Wepman (1972, 1976) who contended that 
language use is inextricably related to thought, but not 
identical to it. He regarded language as the product of 
thought and considered thought to be the highest mental 
function. For Wepman, this encompassed intellectual, 
emotional, attitudinal, and internalized higher mental 
processes. Thoughts were expressed essentially via acquired 
use of verbal symbols or language, and language, according 
to Wepman, was "the handmaiden of thought." Thus Wepman saw 
aphasia as a cognitive-linguistic impairment due to a 
reduction in cerebral activity. Muller, Munro, and Code 
(1981) and others (Brown, 1977; Martin, 1981) have offered 
similar points of view regarding the relationship of 
language and cognition. 
Chapey's (1986) assumption of the relationship of 
language and cognition was based on Guilford's (1967) 
structure-of-intellect model. In this model, five basic 
mental operations are implicated: cognition, memory, 
convergent thinking, divergent thinking, and evaluative 
thinking or judgement (Chapey, 1986). Cognition 
incorporates "knowing, awareness, immediate discovery (or 
rediscovery), and recognition of information in various 
forms (comprehension or understanding) and is basic to all 
other mental operations" (Chapey, 1986, p. 218). Language 
reception and use, according to Chapey, involves mental 
processing by one or more of these five operations. For 
example, following the command from the Boston Diagnostic 
Aphasia Examination (BDAE) (Goodglass & Kaplan, 1983) "Tap 
each shoulder twice keeping your eyes shut" involves 
cognition and memory (the power, act, or process of fixing 
newly gained information in storage). 
For Chapey (1986), aphasia represents a "reduction in 
the efficient action and interaction" of the five mental 
operations within the Guilford model (p. 228). She 
considered communication in a broad sense as a problem-
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sol ving task that implicates mental operations such as 
cognition, memory, convergent thinking, divergent thinking, 
and evaluative judgement. Inefficiency can be exhibited in 
a variety of ways such as deficits in planning ahead, 
devising appropriate strategies, and shifting strategies 
when the situation demands. 
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The study of cognition and language in patients with 
aphasia represents the work of many disciplines using a 
variety of methods. Recently, information-processing models 
have been proposed to account for the mental events that 
transpire while an individual with aphasia performs a 
specific task such as naming a picture, repeating a phrase, 
or following a command. Process models proposed by 
Caramazza (1991) and others (Ellis & Young 1988; Margolin, 
1991) allow the examiner to formulate and test hypotheses 
about the specific mental processes that take place when a 
particular task is being performed. It is evident from the 
study of single cases (Caramazza & Hillis, 1990; Howard & 
Orchard-Lisle, 1984; Kay & Ellis, 1987) and groups (Bates, 
McDonald, MacWhinney, & Applebaum, 1991; Zurif, Swinney & 
Fodor, 1991) that communication implicates both cognitive 
and linguistic functions and these functions should not be 
separated in the assessment and treatment of aphasic 
persons. 
Assessment of Cognitive Functioning of Aphasic Subjects 
Opinions of the degree to which aphasia represents an 
intellectual impairment have varied. Marie's (1906) global 
statement that all aphasic patients suffer from a general 
intellectual impairment was contrary to that of his 
predecessor Broca (1865) who suggested that when the lesion 
causing aphasia was circumscribed, intelligence remained 
intact. Anecdotal evidence of patients with aphasia who 
return to work in spite of severe language impairment 
suggests that the relationship between intelligence or 
cognitive functioning is less than perfect (Kertesz, 1979, 
Zangwill, 1964). 
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One of the earliest attempts to measure cognitive 
abilities of aphasic persons was conducted by Weisenburg and 
McBride (1935) who tested 60 English-speaking hospitalized 
patients with aphasia using a battery of psychological and 
educational achievement tests. They found that on some 
nonlanguage tests, the performance of patients with aphasia 
approximated that of normal, but that, as a group, aphasic 
subjects were more impaired than normal subjects on 
nonlanguage measures. In no instance, however, did 
nonlanguage test performance of the aphasic subjects 
approach the gross deterioration in language performance by 
these subjects. Weisenburg and McBride concluded by 
describing the typical aphasic patient as a sensible fellow 
who is able to cope with the routine of everyday life so 
long as it does not involve language. 
Long-term management of persons with aphasia is aided 
by obtaining estimates of individuals' verbal and nonverbal 
intelligence. Obtaining the former is difficult, however, 
because aphasic patients' scores on verbal intelligence 
measures are nearly always depressed because of their 
problems with production and comprehension of verbal 
materials (Brookshire, 1992). For example, the most widely 
used measures, the WAIS, its revision (WAIS-R, Wechsler, 
1981), and the Revised Wechsler Memory Scale (WMS-R) 
(Wechsler, 1987) have high verbal loadings. For this 
reason, clinicians who are asked to provide information 
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about aphasic persons' competency on the basis of verbal 
intelligence measures may rely on test performance patterns 
rather than test scores (Lezak, 1983; 1989). Others have 
opted to assess aphasic persons' cognitive functions using 
nonverbal measures. 
Nonverbal Assessment of Cognitive Functions in Aphasia 
For discussion, nonverbal measures are defined as tests 
on which the patient does not have to respond verbally. It 
should be noted, however, that verbal processing skills 
(e.g., short-term retP-ntion, categorization, association) 
are certainly implicated in many tests on which verbal 
responses are not required. 
Reasoning Skills 
The Raven's Standard Progressive Matrices (RPM) (Raven, 
1960) and Coloured Progressive Matrices (RCPM) (Raven, 1968) 
have been used to estimate the intellectual and reasoning 
skills of subjects with brain injuries. Both Raven's 
measures are multiple choice tests in which the patient must 
manipulate visual patterns with respect to their spatial 
location, and to choose from a set of six or eight choices 
the one that completes the stimulus pattern. Most studies 
comparing the performances of subjects with aphasia and non-
brain-injured controls have shown aphasic subjects to be 
impaired on this task when compared with normal subjects 
(Basso, Capitani, Luzzatti, & Spinnler, 1981; Basso, 
DeRenzi, Faglioni, Scotti, & Spinnler, 1973; Colonna & 
Faglioni, 1966; Gainotti, D'Erme, Villa, & Caltagirone, 
1986). 
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While aphasic subjects perform less well on the Raven's 
measures than control subjects, the task does not always 
distinguish among different brain-injured groups. For 
example, Piercy and Smyth (1962) found that Raven's scores 
were more affected by right-hemisphere lesions than left-
hemisphere lesions causing aphasia. However, neither 
DeRenzi & Faglioni (1965) nor Colonna & Faglioni (1966) 
found differences among Raven's scores for left-hemisphere 
and right-hemisphere damaged subjects. Moreover, Arrigoni 
and DeRenzi (1964) found no differences in Raven's 
performances for left-hemisphere damaged subjects with and 
without aphasia. 
There is some evidence to suggest that performance on 
measures such as the Raven's matrices is related to severity 
of aphasia. Archibald, Jones, and Wepman (1967) found that 
subjects with global aphasia scored lower on the RCPM 
measure than other groups and also documented differences 
favoring subjects with fluent aphasia. Basso and her 
colleagues (1981) also found that more severely involved 
patients with aphasia did poorer on the RCPM than less 
severe patients. Kertesz and McCabe {1975) found that 
subjects with global aphasia who were nonfluent, without 
spontaneous speech, had poor comprehension, and could not 
repeat or name, performed poorly on the RCPM {mean score = 
3.6 out of 36 possible). 
Concept Formation 
Concept formation signifies the ability to generate a 
concept from a category of given items. This requires 
separating relevant from irrelevant cues in order to 
discriminate items that do and do not belong in a specific 
category {Hamsher, 1981). In investigations of concept 
formation, subjects' ability to make conceptual shifts is 
often assessed as well as the ability to form concepts. 
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The Wisconsin Card Sorting Test has been used to 
evaluate aphasic subjects' "abstract behavior" and "shift of 
set." The patient is provided a pack of 64 cards. One to 
four symbols {cross, star, triangle, circle) in red, green, 
blue, or yellow colors are printed on each card. The 
patient is asked to sort the cards into groups having a 
common characteristic. The patient determines from the 
examiner's responses {right or wrong) the correct sorting 
pattern. The teot begins with color as the basis for 
sorting, switches to form, then to numbers, back to color 
and so forth. 
Poor performance on the WCST and other sorting tasks 
can result from different kinds of intellectual deficits. 
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Drewe (1974) found that patients with left frontal lobe 
damage had problems sorting according to category, 
suggesting impaired ability to form concepts. Wallesch, 
Kornhuber, Kellner, Haas, and Hufnagl (1983) observed that 
patients with aphasia due to lesions involving the 
supplementary motor area had problems forming concepts from 
specific information offered by WCST stimuli. Similar 
results were obtained by Hjelmquist (1989) using a 
nonverbally administered object sorting task. In this 
study, aphasic subjects performed significantly poorer than 
normal controls; subjects with motor aphasia were more 
impaired in shifting the frame of reference for their 
sorting and in planning strategies than sensory aphasics or 
the nonaphasic control group. Finally, Cohen et al. (1980) 
found subjects with both Broca's and Wernicke's aphasia to 
be impaired in discrimination and identification of 
perceptual features compared to normal subjects and brain-
injured subjects without aphasia. 
Attentional Tasks 
Many everyday activities using cognitive processing 
demands require the individual to sustain attention and 
distinguish information relevant to task demands from that 
which is not relevant (Burns et al. 1988). The Trailmaking 
Test (1944) assesses sustained attention and visual motor 
coordination. It consists of two parts, A and B. In part 
A, the subject draws lines to connect consecutively numbered 
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circles on a work sheet. Part B necessitates a shifting of 
attentional functions and requires the subject to connect 
the same number of consecutively numbered and lettered 
circles on another work sheet by alternating between 
sequences while being urged to go "as fast as he can." The 
test is sensitive to both brain damage and age differences 
(Lezak, 1983). Aphasic subjects have been found to be 
impaired when compared with normal subjects on this test. 
Other evidence of attentional deficits in patients with 
aphasia comes from auditory vigilance tasks. Some studies 
have found that aphasic subjects have more difficulties 
identifying auditory stimuli in the presence of competing 
stimuli (Basili, Diggs, & Rao, 1980; DeRenzi, Faglioni, & 
Previdi, 1978). LaPointe and Erickson (1991) recently 
illustrated that subjects with aphasia had significantly 
more problems identifying auditory targets on a divided 
attention task than did subjects without aphasia. However, 
both groups performed similarly on an auditory vigilance 
task alone, and the performance of the normal group did not 
differ for the divided attention task and the auditory 
vigilance task alone. Tseng, McNeil, and Milenkovic (1993) 
had aphasic and normal subjects listen to lists of recorded 
spoken words and signal when they detected semantic and 
phonetic targets. Probability of target occurrence and 
explicitness of instructions (explicit versus implicit) were 
manipulated. Reaction times of normal subjects in detecting 
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targets decreased as target probability increased for both 
explicit and implicit instruction conditions. Detection 
latencies for aphasic subjects did not show the probability 
effect in either condition. 
Although attentional tasks are not free of verbal 
demands, most studies support the point of view offered by 
McNeil, Odell, and Tseng (1991) that aphasia represents an 
impairment in the allocation of neural resources. They 
propose that the attention control systems of subjects with 
aphasia operate inefficiently, and that these individuals' 
allocation of attention to linguistic and other tasks is 
inefficient rather than reduced in total capacity. 
Visual Memory 
Although short-term auditory-verbal memory deficits are 
commonplace in aphasia, it is possible to assess some memory 
functions using visually presented material. For example, 
the Tapping Forward subtest from the WMS-R requires the 
subject to tap colored squares in the order they are touched 
by the examiner. Visual reproduction tasks such as the 
Memory for Designs Test (Graham & Kendall, 1960), visual 
recall, and visual reproduction subtests from the WMS-R 
require the patient to draw a figure or design presented by 
the examiner for a few seconds and then removed. Such tasks 
can provide a measure of visual memory. 
Beeson, Bayles, Rubens, and Kaszniak (1993) 
administered the Tapping Forward subtest from the WMS-R to 
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14 stroke patients with aphasia (7 with anterior lesions and 
7 with posterior) and 14 matched controls. They found no 
differences among the two aphasic groups or the aphasic and 
normal groups on this task. Aphasic subjects were, however, 
significantly impaired on all measures of memory using 
auditorily presented stimuli and requiring verbal responses, 
but these deficits did not correlate with severity of 
aphasia. Kelter, Cohen, Engel, List and Strohnr (1977) 
compared fluent and nonfluent aphasic subjects, nonaphasic 
brain-damaged subjects, schizophrenics, and normal controls 
on a nonverbal visual retention task (drawing objects and 
snowflakes). Fluent aphasic subjects were impaired on both 
object drawings and snowflakes, but nonfluent aphasic 
subjects were impaired only on the latter. All neurological 
and psychiatric patients performed lower than the normal 
controls. 
Schwartz, Shipkin, and Cermak (1979) assessed auditory 
and retention abilities of left-hemisphere damaged aphasic 
patients, right-hemisphere damaged patients, and patients 
without neurologic deficits. Subjects were asked to detect 
repetitions of a word presented auditorily or visually. 
Aphasic subjects had greater difficulty than the other two 
groups retaining stimuli presented auditorily or visually; 
right-hemisphere damaged subjects performed poorest in the 
visual condition. Support for a reduced visual retention 
span in aphasia has also been provided in studies by Vallar, 
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Corno and Basso (1992), and Cermak and Tarlow (1978). 
Executive Functions 
According to Lezak (1983) and others (Burns et al., 
1988), executive functions involve goal formulation, 
planning, monitoring or self-regulation of behavior, and the 
initiating and inhibiting of certain behaviors. The Tower 
of Hanoi task is a nonverbal problem-solving task that has 
been used to examine executive functions in aphasic 
subjects. The task requires the subject to move three 
different-sized disks from one peg to a third peg without 
moving more than one disk at a time or without placing a 
larger disk on a smaller one. The fewest possible moves 
needed to accomplish the task is seven. Glosser and 
Goodglass (1990) compared the performances of groups of 
left- and right-hemisphere damaged subjects on the Tower of 
Hanoi task. They found that subjects with frontal lobe 
lesions had significantly more difficulties sustaining 
attention and generating the novel responses needed to solve 
the problem than normal controls. Studies (Prescott et al., 
1984; Prescott, Gruber, Olson, & Fuller, 1987) of aphasic 
and normal subjects using the Tower of Hanoi task have shown 
that aphasic subjects need more moves to solve the problem 
than normal subjects and that one-third of the aphasic 
subjects quit before solving the task. All normal subjects 
solved the problem in 7 to 11 moves. 
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Another study of nonverbal problem-solving and impaired 
executive functions in aphasic subjects was recently 
conducted by Selinger, Walker, Prescott, and Davis (1993). 
These researchers used Mr. supermind and Mr. Mighty Mind 
puzzles to compare the performances of aphasic and normal 
subjects on two problem-solving endeavors. The puzzles are 
composed of cards with silhouette shapes and wooden blocks 
of various geometric shapes. The subject is required to 
place shapes within the silhouettes to form different 
configurations. This requires the discrimination of the 
features of various shapes and how they can be formed into 
different larger patterns. Some of the puzzles represent 
known items that can be named (e.g., butterfly) and others 
are abstract and cannot be named. Aphasic subjects, as 
expected, performed poorer than nonaphasic control subjects 
on the puzzles, but aphasic subjects performed better on the 
puzzle items that could be named than those that could not. 
Aphasic subjects have been shown to perform inferiorly to 
normal subjects on other nonverbal problem-solving tasks as 
well (Purdy & Coelho, 1993). 
The Twenty Questions Task 
The Twenty Questions task (Mosher & Hornsby, 1966) is a 
verbal problem-solving task that requires the subject to ask 
"yes" and "no" questions to identify an item an examiner is 
thinking of in an array of 42 pictures belonging to 
different categories (e.g., animals, foods, clothing). To 
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solve the problem efficiently, both executive functions 
(i.e., formulating, ordering, and shifting strategies) and 
semantic processing (i.e., conceptual features of the items) 
must be employed (Goldstein & Levin, 1991; Laine & Butters, 
1982). The most efficient means of identifying the target 
item is to use constraint-seeking questions, or those that 
refer to two or more items in the array (Mosher & Hornsby, 
1966). The most efficient constraint-seeking questions are 
those that target fifty percent of the alternatives, as they 
are most informative in terms of solving the problem with as 
few questions as possible (Siegler, 1977). Once the field 
of items has been narrowed to two possibilities, it becomes 
appropriate to ask an hypothesis-scanning question, or one 
that refers to only one item. A less efficient strategy is 
to ask an hypothesis-scanning question while several or many 
possibilities remain in the array. Another less efficient 
strategy is to employ pseudo-constraint questions, or those 
that refer to only one item, but are asked in the guise of a 
constraint-seeking question (e.g., asking if it is something 
you wear on your foot, referring only to a shoe) (Mosher & 
Hornsby, 1966). 
The Twenty Questions task has been used to study both 
normal subjects in different age ranges and several brain-
injured populations. Specific populations of non-brain-
injured subjects who have been studied include adolescents 
(Siegler, 1977), young children and elderly persons (Denney 
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et al., 1979), and elderly and middle-aged persons (Denney & 
Denney, 1973). This task has also been used to compare 
problem-solving skills of detoxified long-term alcoholics 
and normal subjects (Laine & Butters, 1982), closed-head-
injured children and adolescents and normal subjects (Levin 
et al., 1993), and adults with closed head injuries and 
normal adults (Goldstein & Levin, 1991). 
Studies of Normal Populations 
Siegler (1977) used the Twenty Questions task to study 
the inquiry strategies of adolescents. Subjects were shown 
two matrices, one with the numbers 1-24 and the other with 
the letters A-X. Three experimental conditions or modes of 
presentation were performed: (a) the numbers and letters in 
order, (b) the numbers and letters arranged randomly, and 
(c) with auditory stimuli only (i.e., no visual matrix 
display). Performance was measured by the number of 
questions needed to solve the problem. Results revealed 
that adolescents performed significantly better given the 
numbers matrices first instead of the letters matrices, 
regardless of presentation type (random or ordered). 
Subjects were also permitted to devise a written plan prior 
to initiating their questions on one trial. This a priori 
planning resulted in a significant increase in use of 
efficient inquiry strategies regardless of order of 
presentation. 
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Earlier studies using the Twenty Questions procedure 
(Denney & Denney, 1973) compared performances of middle-aged 
and elderly women. Dependent variables of interest were the 
number of questions asked to solve the problem, the number 
of constraint-seeking questions asked, and the attribute 
upon which the constraint was based, that is, perceptual 
(e.g., Does it have four legs?), functional (e.g., Can you 
sit in it?), nominal (Is it furniture?), or other (e.g., 
position within the matrix or places in which the object is 
found). Results indicated that elderly women asked 
significantly fewer constraint-seeking questions and more 
hypothesis-scanning questions than the middle-aged women and 
used significantly more questions to solve the task. Use of 
constraint-seeking questions was particularly limited in 
elderly women (7 out of 10 elderly women asked only 
hypothesis-scanning questions). The authors proposed that 
this may represent a "decline in the use of classification 
for problem solving among the elderly" (Denney & Denney, 
1973, p.277). 
Denney et al. (1979) determined the effects of training 
young children and elderly adults on the Twenty Questions 
format. Elderly subjects and the 6-year-old children who 
failed to ask constraint-seeking questions on a pretest were 
trained to ask constraint-seeking questions with models. 
Results indicated that this was an effective training method 
to increase the percentage of constraint-seeking questions 
25 
asked by both groups. 
Studies of Brain-Injured Populations 
Laine and Butters (1982) compared detoxified long-term 
alcoholics and normal subjects on a Twenty Questions 
problem-solving task. They found that the alcoholic 
subjects asked more hypothesis-scanning and pseudo-
constraint questions than the normal subjects, whereas the 
normal subjects used primarily constraint-seeking questions. 
The authors suggested that diffuse brain damage involving 
the frontal lobes, as might be anticipated with the 
alcoholic subjects, may limit problem-solving skills. 
Two studies have been reported with closed-head-injured 
groups using the Twenty Questions task. Levin et al. (1993) 
examined children and adolescents aged 6 to 16 years who had 
suffered a closed head injury and compared their performance 
with non-brain-injured children. Results showed the brain-
injured group used less efficient "inquiry strategies" than 
the normal controls. Younger and more severely injured 
subjects asked more hypothesis-scanning questions. 
Adolescent brain-injured subjects tended to ask more pseudo-
constraint questions than the normal group. Goldstein and 
Levin (1991) studied inquiry strategies of 20- to 32-year-
old adults with severe head injury and normal controls. The 
brain-injured group asked fewer constraint-seeking questions 
than the control group. 
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In summary, results of studies of both the verbal and 
nonverbal cognitive abilities of individuals with aphasia 
have indicated that, as a group, they perform less 
efficiently than normal subjects. These results have also 
suggested that the differences in performance may be 
attributed to not only linguistic impairments, but also less 
efficient_ executive functioning and reasoning skills, 
resource allocation, and concept formation. The majority of 
the studies assessing the cognitive abilities of persons 
with aphasia have used nonverbal measures. The Twenty 
Questions task (Mosher & Hornsby, 1966) is appealing as a 
measure of the verbal problem-solving abilities of subjects 
with aphasia for two reasons. One reason is that the task 
has a relatively low verbal demand, yet it requires the use 
of executive functions, vigilance, and concept formation. 
In addition, the problem-solving task may be analogous to 
everyday life situations, as subjects must use a process of 
elimination to determine the appropriate answer (Denney et 
al., 1979). 
CHAPTER III 
METHODS 
This study examined the question-asking strategies of 
moderate-to-mild aphasic stroke patients and normal control 
subjects using a Twenty Questions procedure. This procedure 
is considered to be a verbal problem-solving task. 
Subjects 
Subjects for this study were 12 adults with chronic 
aphasia, 11 men and 1 woman, ranging from 43 to 70 years of 
age (mean = 58.6 years) and 12 normal controls, 11 men and 1 
woman, ranging in age from 42 to 66 years of age (mean = 
52.8 years). The aphasic subjects were recruited from the 
outpatient intervention groups from the Portland Veterans 
Affairs Medical Center (PVAMC). The normal controls were 
recruited from the greater Portland area. 
Selection criteria that were applied to all subjects 
included the following: (a) predominantly right handedness; 
(b) a minimum of 12 years of education; (c) no reported 
history of alcoholism, drug abuse, or prior head injury 
requiring hospitalization; (d) a score of at least 20 items 
correct on the 36-item Raven's Coloured Progressive Matrices 
(RCPM) (Raven, 1968); and (e) sufficient visual and hearing 
acuity to participate in the experimental task of the study. 
Subjects are described in Table 1. 
All aphasic subjects incurred single left hemisphere 
thrombotic or embolic strokes confirmed by computerized 
tomography (CAT Scan), magnetic resonance imaging (MRI), or 
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Table 1 
Description of Aphasic and Normal Subjects 
Aphasic Subjects 
# Age RCPM Educational PICA Months 
Score Level (in yrs) Score Post-onset 
1 60 31 15 88% 17 
2 53 31 12 74% 70 
3 60 24 18 77% 84 
4 57 20 12 82% 8 
5 45 36 14 78% 152 
6F 70 23 13 86% 170 
7 66 24 14 72% 45 
8 43 35 16 58% 13 
9 55 34 18 64% 177 
10 64 25 15 75% 78 
11 63 33 16 72% 60 
12 67 29 16 61% 112 
Normal Subjects 
# Age RCPM Educational 
Score Level (in yrs) 
1 66 32 15 
2* 52 22 12 
3 58 31 12 
4 58 27 13 
5 53 30 12 
6 42 36 18 
7 52 28 16 
SF 53 31 12 
9 60 32 18 
10 48 33 15 
11 52 34 14 
12 52 34 16 
Note: F = female * = left-handed 
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neurological examination. Duration of aphasia ranged from 8 
to 177 months (mean= 82.2 months). Only aphasic subjects 
in the moderate-to-mild range of severity were included in 
the study. Severity was determined by the subjects' overall 
percentile rankings on the Porch Index of Communicative 
Ability (PICA) (Porch, 1981). PICA percentile rankings 
ranged from 58 to 88 (mean= 73.9). 
Experimental Task 
The Twenty Questions task was originally developed by 
Mosher & Hornsby (1966) as a problem-solving test. In this 
task, subjects are presented with a six-by-seven array of 42 
pictures belonging to different categories (e.g., foods, 
tools, animals) and asked to identify the item an examiner 
is thinking of. The subject is told that the task is to 
find the item the examiner is thinking of by asking 
questions that can be answered "yes" or "no" and that the 
idea of the game is to identify the item using as few 
questions as possible. 
Pilot work with the Twenty Questions task indicated 
that modifications in the stimuli and response requirements 
were necessary to use the task with aphasic subjects. 
Accordingly, the number of items used was limited to 30 from 
the categories of transportation (10 items), animals (5 
items), foods (5 items), tools (3 items), furniture (5 
items), and clothing (3 items) (Figure 1). Specific items, 
categories, and the number of items within categories 
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Figure 1. Stimulus items for the Twenty Questions task. 
Note: Not to scale. 
30 
represent a slightly different set of stimuli from those 
employed previously by Mosher & Hornsby (1966). 
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The investigator purposefully made some categories 
larger than others and allowed overlap between categories. 
For instance, the transportation category represented items 
from land, sea, and air travel. The items portraying air 
travel could also overlap with the animal category, as 
"things that fly." These alterations were intentional so 
that some questions would be more efficient than others by 
potentially eliminating more items. For instance, if the 
subject used the strategy of categorizing to eliminate 
items, the most efficient question to ask would be "Is it a 
transportation item?" This question targets the largest 
number of pictures for the possibility of elimination. 
Items were presented on single laminated white cards 
arranged in a 5 X 6 array. These involved 2 X 2 1/2 inch 
black and white line drawings. When a subject's question 
eliminated an item or items from consideration, the examiner 
turned those items over. For example, the question "Is it a 
tool?" would result in the examiner turning over the three 
tool cards. This procedure circumvented short-term 
retention problems by aphasic or control subjects. Aphasic 
subjects were permitted to supplement their questions by 
gesture and writing when these output strategies aided 
asking a "yes" or "no" question. Finally, limits of 9 to 11 
questions were imposed to prevent frustration by those 
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subjects who had not identified the target within that 
limit. When a subject had asked this number of questions, 
the examiner arbitrarily provided a "yes" answer and deemed 
an item correct. 
Procedures 
Preliminary Assessments 
Subjects were informed about the purposes of the 
experiment and the nature of the Twenty Questions task prior 
to obtaining informed consent (Appendix A). All normal 
subjects also completed an informational questionnaire 
(Appendix B). All subjects were then screened for hearing 
and vision, and asked to name the 30 pictures used in the 
experiment. Subjects who demonstrated understanding of the 
examiner's instructions were considered to have adequate 
hearing to participate in the study. Errors in naming or 
uncertainty about an item's name were corrected or 
negotiated between subject and examiner. Ability of the 
subject to name items in the array, when they were pointed 
to by the examiner, was considered to reflect sufficient 
visual acuity to participate in the study. Lastly, the RCPM 
was administered to each subject. Subjects' scores on the 
36-item RCPM are shown in Table 1. Aphasic subjects' scores 
on the RCPM ranged from 20 to 36 (mean= 28.75). The RCPM 
scores for normal subjects ranged from 22 to 36 (mean = 
30.83). 
Instructions to Subjects 
Prior to administration of the experimental task, the 
subject was provided verbal instructions similar to those 
used by Laine & Butters (1982) and Siegler (1977): 
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Have you ever played the game Twenty Questions? I 
think of an object and you figure out which one I'm 
thinking of by asking me questions. You can ask any 
kind of questions, but I can answer only with a "yes" 
or "no." Let's try some practice questions. Look at 
these nine practice objects and ask me a question about 
them that I can answer with a "yes" or a "no." This is 
just a practice, so I won't really answer the 
questions. Pretend I'm thinking of one. 
Subjects were then provided practice trials with a 
practice board consisting of a field of nine items in 
categories not found in the actual experiment (Appendix C). 
The practice trials continued until the subject had asked 
three yes/no questions. Feedback was provided only as to 
whether or not their questions were yes/no questions. For 
instance, if the subjects succeeded in asking a yes/no 
question, they were told: "Yes, that's a question that 
could be answered with a •yes' or a 'no.'" If they asked a 
question requiring more than a yes/no answer, they were 
told: "No, that question can't be answered with a •yes' or 
'no.' Ask me another question." All subjects were able to 
formulate a minimum of three yes/no questions during 
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practice. Instructions then continued as follows: 
The whole idea of the game is that you should find the 
object I am thinking of with as few questions as 
possible. There is no time limit in the task. I will 
turn over the pictures you eliminate (demonstrated) 
like this. That way you won't repeat yourself and you 
can get to the answer with fewer questions. Now let's 
play the game. 
Administration of the Experimental Task 
The Twenty Questions task was administered three times. 
Target items were bread, boot, and chair. Order of these 
items was counter-balanced across administrations with one-
third of the subjects receiving targets in the above order, 
one-third receiving targets in the order of boot, chair, 
bread, and one-third receiving targets as chair, bread, 
boot. If the subject happened to guess the correct target 
within the first five questions, another trial was completed 
with an alternate target (i.e., saw, desk, puppy, grapes, or 
corn) and the previous trial was not counted. When a 
subject asked a question that could not be answered "yes" or 
"no," the subject was instructed to ask another question, 
but the inappropriate question was not counted as an 
attempt. 
All tests were administered in a quiet room by this 
investigator. Subjects responses were audiotaped with a 
Panasonic RN-104 cassette recorder. Observational notes 
taken by the investigator provided additional information 
regarding gestural communication and other nonverbal data. 
Categorization of Subjects' Responses 
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Subjects' questions on the Twenty Questions task were 
transcribed from the recordings and categorized as one of 
three question types following Mosher and Hornsby's (1966) 
procedure. Constraint-seeking questions included those that 
referred to two or more objects in the 30 picture array 
(e.g. "Is it a tool?"). Hypothesis-scanning questions were 
defined as questions that tested a specific hypothesis and 
referred to one item (e.g. "Is it the saw?"). Pseudo-
constraint questions constituted questions that referred to 
only one item, but were disguised as a constraint-seeking 
question. An example of this type of question would be the 
question "Do you cut wood with it?" when only one item (saw) 
is used to cut wood. 
Reliability Measures 
Interrater reliability for categorization of subjects' 
question forms was measured by having a second graduate 
student in Speech-Language Pathology categorize a randomly 
selected sample of 30% of subject's questions. Point-to-
point agreement between the examiner and the second party 
was 94.3% reliability. 
Data Analysis 
Specific dependent variables of interest for the study 
were: (a) the number of questions asked by subjects to 
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identify a target item, (b) the number of items targeted by 
the subject's first question, and (c) the percentage of 
constraint-seeking questions contained in the subjects' 
first four questions. Comparisons were made between groups 
(aphasic and control) and across task administrations (1, 2, 
and 3). Data were analyzed with a two-by-three Analysis of 
Variance (ANOVA) to determine main effects for groups 
(aphasic versus control), trials, and group-by-trial 
interactions. 
CHAPTER IV 
RESULTS AND DISCUSSION 
Results 
In this investigation, the question-asking strategies 
of aphasic and non-aphasic subjects on a Twenty Questions 
task were compared. Twelve aphasic and 12 control subjects 
were administered the Twenty Questions task three times. 
They were instructed to ask questions that could be answered 
"yes" or "no" in order to identify an item within a 5 x 6 
array of pictures representing common categories. Subjects 
were told to use as few questions as possible to identify 
the item the examiner was "thinking" of. 
The first research question was: Do aphasic and normal 
subjects differ significantly in the number of questions 
needed to solve the Twenty Questions task? The number of 
questions needed by each aphasic and normal subject to 
identify the target item for each Twenty Question task 
administration is shown in Table 2. Aphasic and normal 
group means are depicted in Figure 2. For the three 
administrations, the mean number of questions per trial for 
the aphasic group was 8.75 (SD= 1.87). The mean for the 
normal controls was 7.40 (SD= 1.68). ANOVA results 
revealed a significant main effect for groups [E(l, 22) = 
9.023; R < .01] indicating that aphasic subjects needed 
significantly more questions to identify target items than 
normal subjects. 
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Figure 2. Mean number of questions needed to identify 
"Target Item" by aphasic and normal groups for three 
administrations of the twenty questions task. 
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Table 2 
Number of Questions Needed to Identify "Target Item" by 
Aphasic and Normal Subjects For the Three Administrations of 
the Twenty_Questions Task 
Trials 
Aphasic Subjects 1 2 3 
1 6 9 5 
2 10 10 10 
3 9 8 5 
4 11 11 8 
5 7 7 7 
6 10 9 10 
7 9 7 9 
8 9 11 9 
9 8 11 11 
10 10 12 6 
11 6 6 9 
12 10 10 10 
MEAN 8.75 9.25 8.25 
Normal Subjects 1 2 3 
1 6 6 10 
2 8 5 10 
3 6 8 7 
4 6 7 11 
5 8 6 8 
6 8 6 6 
7 8 6 6 
8 6 6 7 
9 6 11 9 
10 9 6 7 
11 11 6 9 
12 8 7 6 
MEAN 7.50 6.70 8.00 
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The second research question was: Do aphasic and 
normal subjects differ significantly in the types of 
questions used to solve the Twenty Questions Task? Two 
measures were used to answer this question: (a) the number 
of items targeted by the first question and (b) the 
percentage of constraint-seeking questions asked in the 
first four questions. 
The number of items targeted by the first question 
asked by each subject for the Twenty Questions task 
administrations is shown in Table 3. Group means of across 
task administrations are shown in Figure 3. The mean number 
of questions targeted by the first question were 2.64 (SD 
=2.52) and 8.25 (SD = 5.64) for the aphasic and normal 
groups, respectively. ANOVA results revealed a significant 
main effect for groups [~(1, 22) = 20.652, R < .001] 
indicating that aphasic subjects targeted significantly 
fewer items with their first question than normal subjects. 
The percentage of constraint-seeking questions asked by 
aphasic and normal subjects among the first four questions 
of each trial of the Twenty Questions task are shown in 
Table 4. Group means are shown in Figure 4. Table 4 shows 
that, with rare exceptions, normal subjects exclusively 
employed constraint-seeking questions in the first four 
questions, whereas aphasic subjects used constraint-seeking 
questions in the first four questions less than half 
thetime. Figure 4 shows that the mean percentage of 
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Table 3 
Number Of Items Targeted With First Question By Aphasic And 
Normal Subjects For The Three Administrations Of The Twenty 
Questions Task 
Trials 
Aphasic Subjects 1 2 3 
1 6 6 5 
2 1 1 1 
3 3 10 5 
4 1 1 1 
5 5 5 1 
6 1 1 1 
7 1 1 1 
8 1 1 1 
9 3 2 1 
10 1 1 5 
11 8 8 2 
12 1 1 1 
MEAN 2.7 3.2 2.1 
Normal Subjects 1 2 3 
1 13 5 3 
2 8 4 3 
3 5 10 5 
4 7 5 5 
5 8 5 5 
6 10 10 15 
7 18 22 5 
8 5 3 5 
9 5 5 25 
10 7 8 10 
11 4 5 4 
12 22 8 10 
MEAN 9.3 7.5 7.9 
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Figure 3. Mean number of items targeted with first question 
by aphasic and normal groups for the three administrations 
of the Twenty Questions task. 
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Table 4 
Percentage Of Constraint-Seeking Questions Asked In The 
First Four Questions By Aphasic And Normal Subjects For 
The Three Administrations Of The Twenty Questions Task 
Trials 
Aphasic Subjects 1 2 3 
1 100% 100% 100% 
2 0 0 0 
3 100% 100% 100% 
4 0 0 0 
5 100% 50% 75% 
6 0 0 0 
7 0 0 0 
8 0 0 0 
9 75% 100% 50% 
10 25% 0 100% 
11 50% 100% 100% 
12 0 0 0 
Normal Subjects 1 2 3 
1 100% 100% 100% 
2 75% 100% 75% 
3 100% 100% 100% 
4 100% 100% 100% 
5 100% 100% 75% 
6 100% 100% 100% 
7 75% 100% 100% 
8 100% 50% 100% 
9 100% 100% 100% 
10 100% 100% 75% 
11 75% 100% 100% 
12 100% 100% 100% 
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constraint-seeking questions asked by the aphasic group 
questions in the first four questions less than half the 
time. Figure 4 shows that the mean percentage of 
constraint-seeking questions asked by the aphasic group 
during the first four questions was 39.58 (SD = 45.66) and 
94.44 (SD= 12.12) for the normal group. The substantially 
larger standard deviation resulted from the fact that some 
aphasic subjects used constraint-seeking strategies for the 
first four questions and others used no constraint-seeking 
questions at all. ANOVA results again revealed a 
significant group effect favoring the normal subjects [~ (1, 
22) = 18.400, R < .01]. 
In order to examine further the types of questions 
asked by both the aphasic and normal groups, an additional 
tally was performed. The number of times that subjects 
asked a constraint-seeking question once they had narrowed 
the field of items to the target category was figured (Table 
5). Once the target category has been identified, the 
subject may ask an hypothesis-scanning question or continue 
with more efficient constraint-seeking questions based on 
sub-category (e.g., Is it a fruit?) or on conceptual 
features (e.g., Does it grow in the ground?). Although both 
groups did not use the more efficient strategy consistently, 
the normal subjects narrowed the field to the target 
category 34 out of 36 times. They then continued asking 
constraint-seeking questions on 17 of the 34 opportunities 
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asked in the first four questions by aphasic and normal 
groups for the three administrations of the Twenty Questions 
task. 
Table 5 
Constraint-seeking Questions Asked After Identification of 
Category Containing The Target By Aphasic And Normal 
Subjects For The Three Administration Of The Twenty 
Questions Task 
Trials 
Aphasic Subjects 1 2 
1 + + 
2 n/a n/a 
3 - -
4 n/a n/a 
5 
6 n/a n/a 
7 n/a n/a 
8 n/a n/a 
9 
10 n/a n/a 
11 n/a n/a 
12 n/a n/a 
Normal Subjects 1 2 
1 + + 
2 + + 
3 + -
4 + -
5 
6 + -
7 
8 
9 - + 
10 - + 
11 n/a + 
12 + -
3 
n/a 
+ 
n/a 
n/a 
n/a 
n/a 
+ 
n/a 
n/a 
3 
+ 
+ 
+ 
+ 
n/a 
+ 
+ 
Note: + = Yes, constraint~se~king question asked; - = No, 
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constraint-seeking question not asked; n/a = subject did not 
identify category. 
(50%). The subjects with aphasia, however, narrowed the 
field to the target category only 13 times, and continued 
asking constraint-seeking questions on 4 of those 13 
opportunities (34%). 
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The third research question was: Do aphasic and normal 
subjects differ significantly in their improvement across 
successive administrations of the Twenty Questions task? 
Successive administrations of the task allowed the examiner 
to determine if the subject utilized feedback to improve 
their question-asking strategies over three trials. There 
was no significant trial effect with either the aphasic or 
the normal group for: (a) the number of questions needed to 
solve the task [l(2,44) = .079, R > .05], (b) the number of 
items targeted by the first question [E(2,44) = .389, R > 
.05], or (c) the percentage of constraint-seeking questions 
asked in the first four questions [E{2,44) = .206, R > .05). 
There was also no significant group-by-trial interaction for 
the three dependent variables: (a) [E(2,44) = 2.939, R > 
.05], (b) (l{2,44) = .524, R > .05], or (c) [l(2,44) = .382, 
R > .05). 
Discussion 
The Twenty Questions task used in this study requires 
subjects to ask "yes" or "no" questions to identify a target 
item that the examiner is thinking of within a 5 x 6 picture 
array of 30 objects in the common categories of 
transportation (10 items), furniture (5 items), tools (3 
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items), animals (5 items), foods (5 items), and clothing (3 
items). Subjects were told that the object of the "game" 
was to use as few questions as possible to identify the item 
the examiner was thinking of. The procedure represents a 
modification of that originally used by Mosher and Hornsby 
(1966) in that fewer stimuli were presented to the subjects 
(30 versus 42). Items from specific semantic categories 
were used as stimuli. Picture items were turned over after 
the subject had eliminated them with a "yes" or "no" 
question to minimize aphasic short-term retention 
difficulties. 
Question-Asking Strategies 
Results showed that aphasic subjects were significantly 
impaired in the use of question-asking strategies in 
comparison to normal controls. The moderately-to-mildly 
impaired group needed more questions to identify targets on 
the Twenty Questions task administrations. Moreover, these 
differences were probably minimized because questions that 
could be asked by the aphasic subjects were restricted to 9 
to 11 in order to limit failures and minimize frustration. 
Findings are supportive of studies that have compared 
question-asking abilities of normal subjects and closed-
head-injured (Goldstein & Levin, 1991), long-term alcoholics 
(Laine & Butters, 1982), and head-injured children and 
adolescents (Levin et al., 1993). 
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Solving the Twenty Questions task requires the subject 
to develop a question-asking strategy. The best strategy is 
to use constraint-seeking questions (questions that refer to 
two or more items) to eliminate systematically items from 
consideration. Better constraint-seeking questions 
constitute those which eliminate more items from 
consideration. For example, the question "Is it a form of 
transportation" would eliminate 10 of 30 items if answered 
"no." Several studies have shown that this is the preferred 
strategy of normal (Goldstein & Levin, 1991; Laine & 
Butters, 1982; Levin et al. 1993) and younger adult subjects 
(Denney & Denney, 1973; Denney et al., 1979). Findings of 
this study showed that the aphasic subjects were 
significantly limited in their use of constraint-seeking 
questions. Aphasic subjects targeted an average of 2.6 
items on their first question and asked an average of 39.6% 
constraint-seeking questions among their first four 
questions. Conversely, normal subjects targeted an average 
of 8.5 items on the first question and used almost all 
constraint seeking questions (94.4%) for their first four 
questions. In fact, one-half of the subjects with aphasia 
(Subjects 2, 4, 6, 7, 10, 12) asked no constraint-seeking 
questions at all, but only hypothesis-scanning questions 
(e.g., Is it the saw?) targeting only one item. 
The constraint-seeking questions that were asked by 
aphasic subjects often differed qualitatively from those 
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asked by the normal controls. Normal subjects did the 
obvious and began with a constraint-seeking question (e.g., 
Is it a form of transportation?, Would it be found in the 
home?) that would eliminate a larger number of items. 
Aphasic subjects often started with questions targeting 
fewer items (e.g., Is it a tool?) or asked a constraint-
seeking question that would not eliminate an entire category 
of items from consideration. Some examples are the 
questions "Has it got wheels?" (eliminates 6 of 10 items 
from the transportation category) and "Can you sit on it?" 
(eliminates bed and chair but not desk, table, and clock 
from the furniture category). Other aphasic subjects used 
strategies based on non-category features (e.g., Does it 
start with B?) or focused on rows of pictures (e.g., Is it 
down here?) . 
These results appear to corroborate the prior evidence 
compiled on the cognitive abilities of individuals with 
aphasia. As the Twenty Questions task is a language task 
that requires a cognitive strategy, the differences in 
performance of the aphasic and normal groups may be 
attributed to linguistic impairments as well as less 
efficient executive functioning or resource allocation. For 
example, aphasic subjects' limitations in the use of 
constraint-seeking questions to solve the Twenty Questions 
task cannot be attributed to difficulties in naming per se. 
All subjects, aphasic and normal, successfully named most of 
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the items on the stimulus board before the experiment began. 
All subjects demonstrated recognition of the stimulus items. 
Short-term retention problems were also controlled for by 
turning over the items in the picture array eliminated by 
each question. In addition, the failure of subjects with 
aphasia to use constraint-seeking questions as a strategy 
does not appear to be related to severity of aphasia as 
assessed by the PICA or nonverbal abstract reasoning as 
assessed by RCPM scores. Correlations among PICA and RCPM 
measures and the three dependent variables were low and 
nonsignificant. 
Aphasic subjects' failure and/or limited use of 
constraint-seeking questions may represent disruptions in 
the cognitive/semantic system that are independent of simple 
confrontation naming and severity of aphasia. These 
disruptions appear to be reflected in the lack of use of 
constraint-seeking questions and the use of inefficient 
questioning strategies. According to Margolin (1991), the 
semantic system includes knowledge of meanings of words and 
objects. This knowledge is organized in hierarchically 
arranged fields (e.g., fruit to apple to Washington 
delicious), or categories such as like objects (e.g., hoe, 
shovel, rake), synonyms (e.g., building, edifice, structure) 
or antonyms (big-little) (Buckingham, 1979; Lesser, 1987; 
Rinnert & Whitaker, 1973). Several reports have suggested 
that the semantic system of aphasic persons is degraded 
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through brain injury (Goodglass & Baker, 1976; Grober, 
Perecman, Kellar, & Brown, 1980; Grossman, 1981; Whitehouse, 
Caramazza, & Zurif, 1978). Aphasics may have had difficulty 
using constraint-seeking questions because they could not 
access categorical knowledge. A vivid example was supplied 
by a subject who said "There's no common threads anymore .• 
. . all are three hand tools, one cuts, the other pounds. I 
don't know what's common." 
Strategy Shifting 
To be successful on The Twenty Questions task and 
identify the target with as few questions as possible, 
subjects had to conceptualize the problem, set a goal, 
choose a strategy, and be flexible enough to alter the 
strategy on the basis of the feedback provided. Brain-
injured subjects, particularly those with frontal lobe 
involvement, have been shown to be impaired in their ability 
to set goals, to plan, and to alter a plan when it is not 
succeeding (Cicerone, Lazar, & Shapiro, 1983; Kay, 1986; 
Vilkki, 1988). 
As the Twenty Questions task requires the subject to 
utilize feedback and to shift response sets, it was 
anticipated that subjects might improve their performance 
over successive administrations of the task. The fact that 
the trial effect was not significant indicates that this did 
not occur. Normal subjects' failure to improve across 
trials may indicate that these subjects may already have 
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been performing at an optimum level for the first task 
administration. Aphasic subjects, however, needed far more 
questions to solve the problem. The fact that the examiner 
only turned over one picture after a hypothesis-scanning 
question did not supply the feedback needed to prompt a 
shift to constraint-seeking questions. Second and third 
administrations of the task did not result in improvement in 
performance by the aphasic subjects on any dependent 
variables measured. Many aphasic subjects who asked only 
hypothesis-scanning questions seemed to realize that this 
strategy was incorrect, but they were unable to change it. 
Others reacted to their inability to shift strategies. For 
example, one subject became agitated after the experiment 
and gestured by pointing to each tool saying "That, that, 
and that is one thing." He then wrote the names of the 
various categories {e.g., tools, clothing, etc.) and 
individual items below. Another aphasic subject asked 
hypothesis-scanning questions during the first trial, but 
for the second trial began to gesture to the rows of 
pictures asking "Is it down here." In the final trial, he 
began to ask some constraint-seeking questions while 
explaining to the examiner "At first I go around like this 
{gesturing to individual pictures) and finally I see it more 
this way. Everything gets a •..• (category)." 
Other examples of difficulties in shifting strategies 
were seen when a subject had identified the target's 
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category. For example, if the category of food has been 
identified, the subject must decide between pineapple, fish, 
grapes, corn and bread. Subjects may now shift to 
hypothesis-scanning questions (e.g., Is it corn?) or they 
can shift to a different type of constraint-seeking question 
based on conceptual features (e.g., Do you cook it?, Does it 
grow in the ground?) or sub-categories (e.g., Is it a 
fruit?). Both normal and aphasic subjects using constraint-
seeking questions demonstrated some problems with strategy 
shifting after the target category was identified. Normal 
subjects, however, continued with further constraint-
seeking questions on 17 of 34 occasions (50%). Aphasic 
subjects continued with constraint-seeking questions on 4 of 
13 occasions (31%). 
Site of Lesion 
This study did not control for site of lesion. No 
statistical comparisons were made among anteriorally-damaged 
subjects and posteriorally-damaged aphasic subjects. CAT 
and MRI scan information for the aphasic subjects now has 
indicated that six had anterior lesions involving the 
frontal lobes (Subjects# 3, 5, 7, 9, 10, 12), four had 
posterior lesions sparing the frontal lobes (Subjects #2, 4, 
6, 8), and two had small sub-cortical lesions (Subjects #1 
#11). When the individual performances of anteriorally- and 
posteriorally-damaged aphasic subjects are compared, 
however, difficulties on the Twenty Questions task appear 
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more related to subjects' deficiencies in accessing category 
knowledge than problems in planning secondary to impaired 
executive functioning. Only two of the anteriorally-
damaged subjects used hypothesis-scanning questions 
exclusively. One of these, Subject 12, was the most 
severely involved patient in the study as suggested by his 
PICA score. However, all of the posteriorally-damaged 
aphasic subjects confined themselves to use of hypothesis-
scanning questions except subject #8 who asked a single 
constraint-seeking question "Is it a boat?" which eliminated 
two items. This finding is not surprising because 
posteriorally-damaged aphasic patients have been shown to 
have difficulties accessing semantic categories (Gainotti et 
al.,1986; Grober et al., 1980; Grossman, 1981). 
Although the results of this study clearly demonstrate 
that aphasic subjects are impaired in their question-asking 
strategies, there are some methodological issues that limit 
the conclusions that might be drawn about performances of 
individual aphasic subjects. More information on the 
integrity of the semantic system of the aphasic subjects 
might help differentiate the performances of subjects who 
did or did not use constraint-seeking questions on the 
experimental task. Tests such as the Pyramids and Palm 
Trees Test (Howard & Patterson, 1992), category sorting, 
semantic judgment tasks, or auditory word-picture-matching 
tasks could be used to provide this information. 
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Some aphasic subjects demonstrated potential for 
learning the Twenty Questions task at the conclusion of the 
third trial. Additional trials might have allowed them to 
give a better representation of their question-asking 
abilities. Instructions for the task were also presented to 
the subjects as "a game." A literal interpretation of this 
may have encouraged subjects to gamble on guessing the 
target item with an hypothesis-scanning question. Stressing 
that the subject was to ask the "best questions" to identify 
the item the examiner was thinking of as soon as possible 
may have prompted more aphasic subjects to use constraint-
seeking questions. 
CHAPTER V 
SUMMARY AND IMPLICATIONS 
Summary 
This study used a modification of Mosher and Hornsby's 
(1966) Twenty Questions task to examine the question-asking 
strategies of aphasic and normal subjects. Subjects were 12 
moderate-to-mildly impaired aphasic persons from the 
Portland Veterans Affairs Medical Center and 12 normal 
adults from the Portland community. The experimental task 
required subjects to ask "yes" or "no" questions to identify 
a target item that the examiner was thinking of in a 30-
picture array. Items in the array were selected from common 
categories of transportation (10 items), furniture (5 
items), tools (3 items), animals (5 items), foods (5 items), 
and clothing (3 items). Subjects were told that the object 
of the "game" was to use as few questions as possible to 
guess the item the examiner was thinking of. Subjects were 
administered the experimental task three times. 
Aphasic subjects were found to be significantly 
impaired in their use of question-asking strategies. They 
needed significantly more questions to identify target 
items. Their question-asking strategies used significantly 
fewer and less efficient constraint-seeking questions than 
normal subjects. Some aphasic subjects, particularly 
posteriorally-damaged subjects, used no constraint-seeking 
questions, but only hypothesis-scanning questions. Findings 
suggest that aphasic subjects' failure to use constraint-
seeking questions, and the inefficiency of the constraint-
seeking questions they do use results from impairments in 
the accessing of category knowledge. 
Research and Clinical Implications 
The Twenty Questions task is useful in examining the 
question-asking strategies of aphasic and other brain-
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inj ured populations. Further research with this task using 
aphasic subjects should control for site of lesion, however. 
In addition, consideration should be given to providing more 
task trials for those aphasic subjects who might learn to 
ask constraint-seeking questions as a result of more 
practice. Precautions should also be taken to make 
instructions for the task more explicit so that aphasic 
subjects would realize that the task was not a "game," but 
an activity in which they are to identify the target item 
with as few questions as possible. 
Obtaining further information about aphasic subjects' 
semantic knowledge would certainly provide more information 
about individual subjects' performances. For example, if 
subjects with degraded semantic systems were shown to be 
impaired in use of question-asking strategies, this would 
suggest that treatment might be more successful using 
semantically-based treatment activities that are so popular 
in the model-driven treatment approaches of today (Hillis, 
1989; Howard, Patterson, Franklin, Orchard-Lisle, & Morton, 
1985; Nettleton & Lesser, 1991). 
59 
From both an experimental and a clinical standpoint, it 
seems advantageous to determine if aphasic patients can be 
taught to use efficient question-asking strategies through 
intervention. LaPointe, Holtzapple, Pohlman, Katz, and 
Blackwood (1992) recently illustrated that aphasic subjects 
improved their concept acquisition and reasoning with 
training on the Mellinark Task. One way of accomplishing 
this using the Twenty Questions task would be to provide a 
number of trials to an aphasic group without any 
intervention, then provide an intervention for half the 
group, and additional trials on the task without 
intervention for the remainder of the group. 
Training on this task might provide real-life benefits 
for individuals with aphasia, especially those with mild to 
moderate aphasia. Often these individuals have difficulty 
with life activities even though they may perform well on 
standardized assessment measures. Everyday activities such 
as managing errands, repairing a car, or cooking a new 
recipe require either planning or using a process of 
elimination. Training in efficient question-asking 
strategies may be efficacious in assisting these individuals 
to increase their performance in activities of daily living. 
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INFORMED CONSENT FORM 
I, -----------------' agree to take part in 
this research project on problem solving. 
I understand that the study involves playing a question 
game like the parlor game "Twenty Questions" and completing 
a puzzle. I understand that in order to participate in this 
study I will need to pass a vision and hearing screening and 
fill out a questionnaire about my medical history and 
education. The study will take about 60 minutes of my time. 
I understand that, because of this study, I might feel 
some slight frustration if I can't get to the answer quickly. 
Sharla Harvey has told me that the purpose of the study 
is to learn about how different people go about solving 
problems. 
I may not receive any direct benefit from taking part 
in this study, but the study may help to increase knowledge 
that may help others in the future. 
I understand that the results of this study may be used 
for publication or for scientific purposes, but all information 
I give will be kept secret and my name will be kept secret, 
unless as required by law. 
I understand that I do not have to take part in this 
study, and that I may withdraw from this study at any time. 
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Sharla Harvey has offered to answer any questions I 
have about the study and what I am expected to do. 
I have read and understand the above information and 
agree to take part in this study. 
Date=~~~~~~~~~~~ Signature=~~~~~~~~~~~~~-
If you have any concerns or questions about this study, 
please contact the Chair of the Human Subjects Research 
Review Committee, Office of Grants and Contracts, 
105 Neuberger Hall, Portland State University, 
phone# (503)725-3417. 
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QUESTIONNAIRE 
SUBJECT: AGE: ___ _ 
(use initials of your choice) 
Circle the highest year you completed in school: 
1 2 3 4 5 6 7 8 
Elementary School 
1 2 3 4 
High School 
1 2 3 4 5 6 
College 
F M 
(mark with X) 
Graduate 
Degree 
Please answer the following questions by marking 'yes' or 'no': 
Have you ever had a stroke? 
When?~~~~~~~-
Have you ever been hospitalized for a head injury? 
Have you ever undergone treatment for alcoholism? 
Have you ever undergone treatment for drug abuse? 
Do you wear hearing aids? 
Do you wear glasses? 
Are you normally right-handed? 
(If you have had a stroke, answer this question 
by what hand you used before your stroke.} 
Please list any current medications you are taking: 
Yes --
Yes --
Yes --
Yes --
Yes --
Yes --
Yes --
No --
No --
No --
No --
No __ 
No --
No --
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